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The significant ambiguitics inherent in the determination of a particular vertical rainintensity profile from a given
time profile of radar echo powers measured by a downward looking (spaceborne or airborne) radar at a single
attenuating frequency are }$ cll-(lot.~]]]-]c]lted. Iideed, one aready knows that by appropriately varying the paramcters
of thereflectivity rai]l-rate (7 - It) and/or attenmation raill-rate (k - ) relationships, onc can produce several
substantially different rain rate profiles which would produce the same radar power profile. Imposing the additional
constraint that the path averaged raiu- rate be a given fixed nuinber dots reduce the ambiguities but fals far short
of climinating them. While we have derived the forimulas o generate al mutually ambiguous raill-rate profiles fromn
a given profile of rec. eived radar reflectivities, there remains to produce a quauntitative measureto assess how likely
cach of t hese profiles is, what the appropriate “average” profile should be, and what the “variance” of these rmltiple
solutions is. Of course, in order to do this, oneneceds tospellout the stochast jc cons traints that can allow usto
make sense of the words “average” and“variance® in amathematically rigorous way. Sucli a gnantitative approach
would bheparticularly well-suited for such systeins as the spaceborne Ku- band Precipitation Radar of the Tropical
Rainfall Mcasuring Mission ('RMM). Indeed, one would thenbeable to use the radar reflectivities measured by the
TRMM radar to estimate the rai]]-rate profile that would mmost likely have produced the measurcments, as well as
the uncertainty in the estimated raill-rates as a function of range. We present an optimal non-lincar- Kaliman-fil tering
approach to solve this problemn.




